Presynaptic inhibition of exteroceptive afferents by proprioceptive afferents in the terminal abdominal ganglion of the crayfish.
1. Exteroceptive hairs that are sensitive to water displacement and touch are distributed over the surface of the tailfan of crayfish. We show that the sensory neurons innervating these hairs receive a primary afferent depolarization (PAD) from sensory neurons innervating a proprioceptor that monitors movements of the endopodite and protopodite of the tailfan. This PAD occurs only during high-velocity movements of the exopodite, which are similar to those that occur during swimming. The effects that the proprioceptor mediate are widespread, so that afferents in four sensory nerve roots of the terminal abdominal ganglion, innervating hairs on the protopodite, exopodite, endopodite, and telson, receive a PAD. The PAD is unlikely to be mediated through monosynaptic pathways because there is no anatomic overlap between the central projections of chordotonal afferents and many of the exteroceptive afferents. The depolarization is associated with a conductance increase and can be increased by the injection of hyperpolarizing current or reversed (approximately 10 mV above resting potential) by injection of depolarizing current. The properties of the presynaptic input are, therefore, consistent with being mediated through chemical synapses. This is supported by the observation in the electron microscope that the exteroceptive afferents receive chemical input synapses. The depolarization is mimicked by gamma-aminobutyric acid and reduced by bath application of picrotoxin or bicuculline, suggesting that it is a depolarizing inhibitory postsynaptic potential. The PAD reduces the amplitude of exteroceptive afferent spikes, an action that is thus likely to reduce transmitter release and the efficacy of synaptic transmission.